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ABSTRACT 



PROBLEM TO BE SOLVED: To reduce driving time of a data line connected to a 
unit circuit. 



SOLUTION: A display matrix section 200 has pixel circuits 210 which are arranged 
in a matrix manner, a plurality of gate lines Yl and Y2, etc., extended along a row 
direction and a plurality of data lines XI, X2, etc., extended in a column direction. 
Scanning lines are connected to a gate driver 300 and data lines are connected to a data 
line driver 400. A precharge circuit 600 and an added current circuit are provided for 
each data line as a means to accelerate charging or discharging of the data 
line. For each data line, the acceleration of charging or discharging is conducted by 
precharges and added current prior to the completion of the setting of light emitting 
gradation in the circuit 210. 
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4 10^LTM. ^n^©f- 7-f > F 5"fA4 1 
0(i. &-r-^8IXmS:^LTH*lHl!S2 1 0 ley— ? 

oom^wm «m-Tz>) ■t>mizt<tizt. z.ti\z&v 

TtlEL*f2 2 o »-SKtiSBi««*ifaW$n. :o 

^BELIgx2 2 OOT^ft<a|gB#Sii]ffl£**. 
[0 0 4 0] n>hD-7 10 0 (0 2) (t H#«« 

2 o on^vtrnzmrm^-* mm^-?) 

SfiEL^2 2 0 <D%K<Dmffi*&S-? h U * Xf 
-^ic^&TS. t F UJXf-i'li l fT#<7>®5!liHj 

nfcB*(ilSSff(D^«ELSg^ 2 2 0 

mmnoyu^^^-TT'-^mmmm^t^/vX'^ 

3. y-FBKftfl^tx-^BBBB^ti. y- F F 
7-f/N'3 OOir-^IH^-f/U 0 OlC^n^tltt*& 

sns. 3>hn-7iooit y-FBty- 

^^roBid^-f = >y»^-f 3 >ysiiJffl£fT5. 
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[0 0 4 1] B4B. Mm®& 2 1 0 (Dfii&m&LZmt 
mt n#SCDy- h&Y n <hCD£j&l::gEK£ttT^-5tHl 

m-c$>z. y-hiYnit 2#cDyyy-h*g 

V 1 , V 2£-g-A,T^*. 
[0 0 4 2] S^lHjgS 21011 

«»*k*6:i;t*«el* ; p2 2 o v>mm*i&m-tz>n 

lOli, WttlEL*^ 2 2 OCDftiKC. 4"3«h7>'yX 
^ 2 1 1 ~ 2 1 4 £. V/V/J 2 3 0 ( r##a 10 

>y>yj r|B1g+^/1->^J £*>!*.$<) <h£ 

#LT^5. flUt* 2 3 Ote. y-^XmS: 

^2 1 1~2 1 3IJnf r>^;HFETT*0, ^4 
CDh^>> ; X^2 1 4tip^-^>^;PMFETT^-5. 
tiEL^f2 2 0(t 7*h^-f*-h*tPI«0«8S 20 
SAM (««EKUS!) ©%ftf/iOT, CdTtey< 

KcDK^Tis^nT^-5., 

[0 0 4 3] mi ©h7>y^^ 2 1 1 & 
2©h7>yX^2 1 2®HK>i, ^3©h7>y 
X^2 130DHU--1'>i:. !4©h7>yX^2 14W 

->'X ^ 2 1 1 CD K t/-f >te. HI 4 CD h 5 > *J7> 9 2 14 

Sg4C0h7>s;x^2 1 4 0V-Xty-ht©IB»Ctt 
a^ftTUS. Sfc. B4cOh^>->*X^2 1 4C0'/- 30 

xte. Iltfivd dicfc&iffi Stress. 

[0 0 4 4] 312 CD h^>->'X;y- 2 1 2CDV-XH 5* 
-^iXm^lT¥-7-f >h'7-fA'4 1 0 (03) 
ICttl*SnT^4. *iELff2 2 0H 3 CD h 5 
>->*X^2 1 3CDV-Xt«fl6«fi[t<DrafC^$tlT 

[0 0 4 5] Ili:l20h7>yXJ , 2 1 1, 212 

coy- Mi. mi coityy-h^v ic*ai=i*«*n 

T^<5. S/fc, B3CD ^7>>'Xi5'2 1 3cDy-MS. 
J62©tf:/y-h«V2K:«ttSnTC>*. 40 
[0 0 4 6] Ilif 2C0h7>yX^2 1 1, 212 

«. »»+^/ti>^2 3 oiznffi&wm-rzmzmmz 

n5M7f>yh7>yX^T*5. m3CDh^>^ 
X^2 13ll WttlEL^2 2 OOfSftJWIHKfcHT 
* > tt Wi tZ « ft n 3 X -f y y > y h 7 > X * T- * £ . 
Sg4CD|^>->*X^2 1 4tt. WIELif 2 2 

o £Kn««%a«M*rr<sft:tf><z>Bi(i h 5 >->*x^t 

»*. m4cDh7>vX^2 1 4CDS»iffl«. 

/i->^2 3 o^uftznznffim (S^mwft) cto 

T«iJ»$tl-5. 50 
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[0 0 4 7] H5tt. H^IUgS 2 1 0CDa^CD«jf^<&^ 
"T^-r 3 — :iT(t & 1 WZfY 

- bmv 1 CD«JE« (filT. r» 1 cDV- hfi^V 1 j 
fe**) t, Sg2CDy:/y-h*§V2cDmjE<l <£tT. 

rm2CDy-hm^V2 j fcPf^) £. x-^i^XmCD 

•ffittiout ( ry-^{f^iout j t. W« 

EL^f 2 2 0(C^tl-5«iKffi I ELt^SnTH 
-5. 

[0 0 4 8] BftiKSTcIl 7ay^5>y]8fB!Tp 
r tfgftWIBjTe 1 iC#*nTH6. HET, WWl 
i^Tcj <hte. h ij i7Xg)5 2 0 0 rtCD-r-<TCD 

WiELff2 2 OW583t©»H*t l|Hirt>K«ran* 

pggHCDM«f«. 1 ff» CD HSSHSSSlMSKfTft 
n. UbMfflTca>nCNfT«}-iOH*B»90!>lttM3»<M 
*MfStl4. MAtf. 3 0 H z TilXBROHMlit* 
BJfrS*l*«£t::tt. ia^!Tctt|«)3 3ms-C* 

[0 0 4 9] yny^SVi'TOTprH ffELt 
f2 2 0®%%<7>lttll£B*lBltt2 l 0Airmrr«M 

fflx'&z. ^mmmx^t. mm®&2 1 o ^©ww©** 
s& ry a y5 5>yj <tp?A,-c^&„ mnm 

fflTc«33msf»t). y— KISYnCDi^«:N*i4 
8 0*T**«^Ctt. 7"D^7S>^SSlTprM 
69ms (= 3 3 m s /4 8 0) ETFtCte*. 
[0 0 5 0] 7'ny'7S>7'«HTprTH *r. * 
2 coy- hf^V2SL U^;K:|^^LTm3cD h5> 

->*x^2 1 3£*xttsi (mw&) *ic. y- 

6. ft 1 coy-hm#V l $Hl/^H;g]tltf 1 1 

^2cd h7>-yx^ 2 1 i , 2\2*-*y®.m mvt 
m i:ts. ccD<t$. dcDy-^^xmcD^-^-r > 
h'7-f/uio (^4) «. %.K.mm\zfavrz--j£<Dn. 
mmi m&ffi-tiznmmt i-T mm-? z>. ms u) \z 

i^tlT^5J;5l:, CCDmatfflIm«, m^cD«SKfil 
<D«6HR I l*ilZ*JV>T. #!ELtf2 2 0 CD^^cDfg 
SU'fSi;fc«HIS^$tlTti-5. 
[0 0 5 1] §Mt/t->^ 2 3 0 Sg4CD hv> 

CDh^>vX^2 1 4coy-x/y- hraicte, ^+ 

■V/t£>^2 3 OfCta«^tl/imJE*iSISD^n*„ 

cDmSftffllm* r-7°ay5 5>ySSitttImj 
[0 0 5 2] 7"D7 , 73>W»71"5i:, y— hh*7 

-r/\*3 o oatmicDy-hfg^tv i &Li"<)Wzis>i£i> 

T^1^2Ch7>y*X^2 11, 2 12^^-7«!i 

ii, y-^^H^-r/\*4 o o«y-^<f^iou 

[0 0 5 3] SSyfiJHIWTe ITU micDy-hft^v 
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1 £L l^;HC*|}#LT$gl tI20h7>yX^2 1 
1, 2 1 2$^7ttICSofctS. *20y-Kfff 
V2*HI/^H^LT$3(Dh7>yXi'2 1 3£ 
^->-«^{C|g^-r-5. fSf*t/tx^2 3 OlCte, -fu 

t)40-C, I4©h7>yX^2 1 4l:li7*D^75> 
yt*tImtHtfHi;t«*l»n5. $£oL *T«E 
L*H=-2 2 0 Cfc^D^S^tim I mtsiiHi; 

nmtmn, z.nnmm\m\z^itmmx%9t-r^. 

Z\<D&o\Z, ft^vAy^2 3 0©tff (f&fr^ft 10 

[0 0 5 4] @6H 7-f > h*7-f A*4 1 0<D(*|gE 
^fifeSr^-TleJISETS'So ^-7-f > Y=y-i A*4 1 0 

«. ^-^flM^fifcimiM 2 o ( rnmefEfs^asj » 

3 0 ( r#jD*«fE^J it>WJ0 ££WULT 

5*— 3'flH*4J*EItt4 2 0 <tttJia«iiftlel&4 3 0 «. x 
- ^ III X m t tgttsmft i O frl (* M?'J \Z * tlT ^ 4 . 

[0 0 5 5] 3*— ?£J»£j£EllS4 2 0 «, X< 20 
y H5>^^4 1 b.WMiYyyV7,9 A 2 tWui^Jig 
M4 2 N3S^ (Nli2«±«lt) MJ'JicS^^ 

tlfclftj&^LT 0 6<750iJ-mNtt6T&-2>. 6 

'POllh7>yX3'4 207 , -Hcll U7rl/>X 
«EVrefl75^®(c91JtlD$nT^4. £7t, 6^Ii 
h7>y"X^4 2<Z)flJ#fiH£/3<7)Jt«, 1:2:4: 
8:16: 3 2 CKjeSttTH*. #«#»»^ 
te. &<$S<=>ttTt^ Settle. 0= ((iC, W/L) T 

sisns. iit. /tii+t'J?©^. c. «y 

-5. 6 0<»Ilih7>yX^4 2H t«««tLT« 

^j-r^wT, 6-D<Dmmb7>i;z? 4 2<Dnffi.mW)m 

tlO&ltZ. 1:2:4:8:16:3 2T*I.. 
[0 0 5 6] 6^©X1 , 7f>^h7>y'X^4l0* 
>/t7(l n>hp— 7100 (02) 

4 6 k*7 h<7>^-;S'8MB»j{8^Ddata ( rA/7<f^J t 

KioTMWaft*. x-^^Hj^Ddata 

0 i<z» mm&mA 2 1 tc««&*nT*so, 40 

£_h&t;7 M*fiJ»fl*/3 cr«t*>^/3 
c7>la*Mi7)<3 2<0) fi$)Jtttt4 2 ll;MSftt^5. 

iL-TtUffi-r^. x-^KEMI^DdataOfite. *r<« 

EL$f 2 20 <Z>^©PgSB£^-rttK^S£ftT^ 
4. S£oT. 7 r -^ff^^fiK@8S4 2 OA^tt, 

L$f2 20 1 m^^-r-s 

[0 0 5 7] ftiO«8KiaK4 3 Ote. X-f 7^>7* h5 50 
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>>?X^4 3 t^ibh7>->*7;^4 4 icoa^iJSi^T-ttl 

Ifth7>yX^4 4Wy-H«ffilC 
tt. U 77 U->XHJBEVref2a*EPJj0$n'5. Myf> 
^(•7>^X^4 3©t>/t7ll 3>hD-7lO 

*14. X-f 7f>^h7>yX;!'4 3tf*>Vt1&<Dt% 
\Z\t, U 7r U>xmJIVref2l;:jSC£ffi5£<DttJHmi7it 
I p7jt#J)PmffE|HlK4 3 0^«=>x-^^Xm±{Cffi7J$ 

ns. 

[0 0 5 8] H7tt. #*D«SitlHl?S 4 3 0£fiJfflLfc* 
^7'Dy7 5>y'ir.lTpr (05) IC&lt-SmSitfil 

©*ft**-riftWH-r**. p#*t im 

£fi!clS?&4 2 0*^7*0^75 >^mSK I m»ai^^M 
#3*1, ^tHa««E@»4 3 0*^t>f*llD««EI p 

WEti/WM^;**!*.., ,L<7>£3\ lg-7-f >h*7'fA4 
1 0*^«JASn5t«« lout tt, 7"ay7i^f 

* I mt#iJ0«^ I p<nm (Im+Ip) \zts.z>. m& 
t 2t*#)iniII p*if?lhUfc«©«Bra t 2~ t 4T 
(2. yny^S >y«« I m/flt**^— 7-f > K7-f A* 

4 i owaj^ssittfr*. tttomsu p^«n-s 

MM t 1 ~ t 2 tt. 7"P^7 5 >^m«t I m^* 

Kits jam 1 1 ~ t a <Dwm<D 1 / 4S*o«iwi=r« 
3*14. ttintSK i pj»««tn*»iM t 1 ~ t 2 $rx°a^ 
7 5 >ifnm 1 m*i«En*»iiBjow»i»caa:i£r*ott, 

J&T-»4. &*5. fitJnmSKi p©tlt wm7 , D^7 
56£ti4.> 

[0 0 5 9] iE«l3#Ali, 07 (a) iC^TfUTJUiJit 
lout W-7-f yH7-f/U 1 0ff)lSIli*4* 
LT*50. x-d7i^Xm±W*«gStt I sll 0 7 

(b) K*&x*-f <fc?K^t-rs. -r^ct>*,. B#*t 

T, mSUffi ( I m+ I p) tCjfio*^T«$<. t 2T 
tftomffi®&A 3 0^7l;45i, s(i$e 
C&'>-r-5. LA^L, «fj« t 2 «l»Ttt. mffifigft:^ 

/h^ucDT7-^«w*cd (0 3) zjtn&fcit&n 
■tzmmtf&T^. ^<7)^m. m^fitOT^^iit i~t 

7*0^75 >?nmm i mcstiwt i s 

b. W^t 3~t 4-C«'©ynv'7 5>ymSi£<iIm 
*i«U#^n-5. «oT, 7 p ny7 5>y'^PflTp r F*3tC 
*3V>T. IEL^7*Dy7 5>yS»gffiImT*Bii^liliS2 
1 075^0^75 >y*^n^. 
[0 o 6 o] ZL<D&.ots.mRn.m i p(nnm\z. r-fn 

!7*7 5>^mS6<ifiIni*, WlHlWfTCD7 P D7'7S >^B# 
tr*3tt-5^ 1 ©mSitii^'i, ^@CDff<7)-7°oy7 5>7* 
^lC*5^4m2<D«ffEffi(3^ft*-t+4«l^^ > «Sgfit<7) 

mr£\£fcmi>mtez&&<nMm (0 7 <75^p B i t 1 ~ 1 2 

t. MHF^t 2~t 3) *^Tff7t>Oj t^SCifc 



( 10 

17 

SSS I m-tftflOSift I p£<Z>faT&SSf§3<E>miffifI (I 
m+ I p) £*iSLTftfc>n£,, 

[0061] @7 (b) f*jbn««i 

P*ffl^rfc. #— 9-f >H9-f A 4 1 0 (DtlftKlbffi 
*A«-^T?*4«^ (0 7 (c) ) ©*«*««)*{t* 
ibtl^. r<73<h#l3«, ftJjQSSit I p*ffllr»5«-& 
Ktfc^TWffl t 1 ~ t 2 K*5tt*«Mttj&VhS 

ny55 V^SfTSfcttK. ya^5-5>y^F B ^Tp r 

[0 0 6 2] B8H. ^□^7 5>yif»1Tp r (Ctitf 20 

fctJ. 0 7 Ct5tt-5B*J& t 1, t4ll JEi&Zm 
H8»:*StlTH5J:5C. fg 1 coy- hfi^V 

[0 0 6 3] -HKt~, n#aro^cOiiimtB18SSfco^ p Dy 
7 3>7*#MS6£*l-5ai«. T-^iXm©iHlQc 
Oli, (n- 1) #S<7^tCDH*®?&»cd:/d^5> 

tt#LTH*. 0 911 *r$EL?H^<£>?gft<Z)|5glBG 30 
i. 7*-:*«Xm©«*M I m (-rtztt^nify 3 > 

^©m^fMQd crZt*3^«ffiVd) «fiTfS«|^fC 
35S. IMQdtt. Sfcte^pgNWGnin T-li«igSffi 
VddK:ifiir>«ffiK:ffiS-r*««f«itt?). S&iSf^Pg 

S. &t>. 0 8 (c) iD0i|T«> W-ffimfi (.-rt£t>t> 

(n- 1) #S<73fT) <7)ypy5 5>yiCt5ltS7 p D^ 40 
^3>>/mM«iIm^Jtj&&5*;*<. «7T. ^•®C07 P 

[0 0 6 4] 0 8 COB** t lT"yp^5 3>y^*B8$&$ 
ns<h, f-^iXmttf-^-fVK^/U 1 OOffi 
^jmSIout (= I m+ I p) !'J;oT*m*fc«t5:m 

2f#lBlII p#&<&S££«/8c«ii«;M£T 
l>, m?Sf»Qd(7D^t:fc«t»9e^^(C^:S„ LtJ>U ;/ 
oy7 5>^WTp r^OB** t 3trt5t>T. FftMtf) 50 
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[0065] &.±(DtsiWfribmmT'2z>&o\z, ttmn 

-r-SfcJ603ttt«*DiigBi:L-T*!l^-rs. &t3« #9l*ffl 

m) OD*.lt,i:Sx-^i^c r )^m*fc«tt«<J;0 ; fo®^ 
(Sits^^tftts. #)!)Qm«tlHlgS 4 3 0 

-fey htifeftOUty hfgtbTiiEt?»i:t^5 
[0 0 6 6] 0 8 (c) C-jSIH*T«-r«fc'5»:. ttflO 
fctlTtJO. dCOCsiT'tt. ^D^7S>yfflrflTpr« 

mm t 4\z&^T*>wiw.c>-7n if? ^>ynmm i miz 
ttm-rzmumQdmizmmisT^tt.^. stoT> mm 

IE L t> P§H C a y 7 3 > ^ T S c <h #T- £ ft ^ nj&tt 
[0 0 6 7] no.t'Si;:. **JSfi»Jtt5^Ttt. (tins 

git I pSffllr>T7 i -4'«0**Sfctttt**Jpa*fT'5 
£it::«fcD. @B*|hJ&2 1 0 KtfLTIEL^v'PT'^S 

W*ffi«bT. *iEL*f2 2 0 roK»W»Wi«^b 
*0SCt*tT#S. 
[0 0 6 8] &t5. ftin*«f I p£ffl^/fc7-^$<£>3fc 

^*nST^T«x-^«IXmHO^TI^B#lCfTfctl 

m^tzT-zmcoftn&tcteMinmmzmffi.wizfi? 

£r>lZLTb£t<\ 08*.fcf. 7d^75 >7*CDMi&IN?K 
t5tt-Sm#BCD^r-^gjlXm<DmffiSQd 0 (08) 

Bf^<7?yp^7 5>ymSit I mfC^-rSSi«fSQ 
dmJrt-^tifi^lg^l'tt, #»D«S6I p*fijfflb!^< 
TfeiK *^W1C«« 3>hn-7lOO*5, S-x— 
^iCMLt, (n- 1) #g<7)ftT<7>7P^7 3>^ 

n #scofTTco-7'py 7 3 >?nffim£ 
ff ^^py 7 3 >#mzittanm i p ^fjffl ui^i 

^HtcJSCT, #AD«aKI p<0lt**flsS-a-Tt>«fc 
^. tfeH-rtl«. ^P7*7 3>y«Sit«SIm(75«IlilMi: 

^-tHitti^Mfc^c-r^tjtoSdft 1 p<o*SK<S*ft^^s 
^gc<t, ft«$tafc{tj!ia«Sittt 1 p^Sf-^SXmi; 

mm?z>^®:ii£mwz£oizLTi>£t<K z.<nmmz 
«feos»*WK#nitta[«i psiijfflrsitjw 
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[0 0 6 9] &£V>te, ^m<D^a^y ^ >^/nmm I 

t>n§CDT, ttinUffcl p£#JfljLfc<Tfc+#*»K: 
fao^n^7 ^ >y«§ftM I m«i«T«5*6T?» 

10 

[0 0 7 0] dCOttfrDK, ^0O7 p Dy7^>ytS 
fit (^2^)MI) tf«l@O^Pi r 7a>^t«|[ (Sf§ 

tfrnmrnimtmnnmrni vtom <* 3 

mnrnwii p&mm~?2>z.£ti,Th&iK z.n^ 

[0 0 7 1 ] #*pm»gl p*fiJffl-r*36^S^<7)fl»rtt, 
*x-*«ffKfT5££jW£lA>. fib, itmfOfTO 

[0 0 7 2] «±OJt^tC, *^i6WTtt, ^P^7^ 
>yjBW<Dai)«^fln««El p^yn^7a>yill 

ymrszmmLx, t«EL^f2 2o^iMi«^ 
<dx% ±m^^^)^mmmmm^^)^z^x± 

[0 0 7 3] B. »2*JS« (irMlD*«*C0 2) :B1 40 
Ote, *^0J<7)m2^SSCT<hUT(7)^^^HO«IIS«^ 

7<A4 0 0 a^*jg*ftVd dmiZl8Ltft>tlT^Z>& 

#-7<>H7^fA4 1 0 a<£f*JgS1?tj£ch> HS0SS2 

[0 0 7 4] 01 111 mm®&2 1 0 a<D\H&mf&& 
7K-ri3»0-e , *<5. £<7)Hig[Hj&2 l 0 ate, t/^«$^ 

2 1 0 ate, WWEL*^ 2 0«h, 4^h7>yX 50 
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^2 4 1-2 4 4t, ffi^V/V>^2 3 0<h^LT 
4^h7>y7^2 4 1 -2 4 4lt p 

[0 0 7 5] T"^aXml:li *10h7>y^2 

2 4 2fc3WCO)BCitMC:*«ES*lT^«. S2(^h7 
>yX^2 4 2(Oh'H/lt #«8EL^2 2 0tcS 
SB 1 t»20h7>y^?2 4 1, 24 
2oy-H;:te, ^lwyy-hiv 

[0 0 7 6] «*«ffiVddt«»«ffit<DMlCte, m 
3©h7>yX^ 2 4 3 t, S4(Dh7>yX^2 4 4 

tiELgf 2 2 o ttnmMfflttifiitm *nx^ 

S3©h7>^? 2 4 3Ot i K>i»4<0S7 
2 4 4©V- Xte, ^ 1 (D h^>>?^^<7) 
-f>l:t)»^nW5. S3cT)h7>yX^2 4 3 CD 

y-H-te. »2coy-M«v2**»«snT^*. * 

>zSX? 2 4 2<OV-XI:»«SftT^S. «J***/1 
y^2 3 0ll »4<0h7>yX*2 4 4OV-Xiy 

[0 0 7 7] SltI20h7>yX^2 4 1, 2 4 2 
te, fttf+W^* 2 3 0 \Zffim(Dntfs&1%fo'fZ>f8ttZ 

7>yX^2 4 3H t!ELi?2 2 0O«3t«W|^ 
*3^T*>ttlifC«fcnsx-f yf>yh7/yX^t 
S4(0h7>yX^2 4 4(t WttlEL* 
f2 2 0K«tn*«««*«ll"r*fc»«>Kfth^>5? 
Xj^T*5o *40h7>yX?2 4 4©t»»l ffi 

»*^/t->^2 3 o\z&&zn2>n$sm\zj:-iTmw2 
[0 0 7 8] 0i 2«, m2mffiM<nmm®&2 l 0 a 

^Vl, V2<om*E(El/T^«. ^2^iS0tj 

Tte, 01 ioiiiBIrt*6I*T?*5J:5i:, :/a4f 
7^>yWBTpri:*UT. Slt*4©h7>yx 
*241, 2 4 4 ^gft LTt«E L?Sf 2 2 0 C^D 

{fynyifnmimtfmtiz. se^x, »2*««t 

te, ^Dy7$>^»IMTprl:^Tt)#iEL*f 
2 2 0^m. d<B<fc"5i::, ^a^S^WIIIJT 
prT'te, f!EL^2 2 0^UTfcfi<, <fc£ 
^te, &infaM<n&o\z$£ftLte<T*><Z:^o 
[0 0 7 9] 01 3te, »2*JS«(D*-7>f >K5^ 
A4 10aSSt@BHT»5. :^-7<>H7< 
A4 1 0 ate, x-^«XmO«jg*&Vd dffl»J^«^ 
$nrt^ 0 £<Dfc*6, ■7 r -^m#*fiElsIK4 2 0 a<D 
ffi«lh^>> ? X^4 2<h, tfttritXtStt 4 3 0 a OD&Sl 
h7>yX^44t^ ^fnt)pfV>*JHFET 
T'*SK^tlT^S^TH 6 K^UfcJB 1 o 
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[0080] Bun &2nm&nz&\-fz>mmELm 

^-CDfgftcDPgsBGi:. 7"-?®LXm<Dn.ffim I 5 s 

0 a*^-^^Xm<Z)«®«&V d dffllriStt e>*lTV> 
SOT-. fgiGtf-^SXmCSfiQd (T&fc*. 
iEVd) i©Hff*tJ8l*lS«i:»aa»<ELT^*. "T 

£') . f-i'ioiffitQd (TSb^fEVd) tt± io 
#-r«.«fS]lC*S<, fflQdil Sfce^pggB Grain 

ffi^HIHGiiax -r««jR*ffiV d d CiE^*ffifCffl^T 

[0 0 8 13 0 1 51i, ^2*Jg0iJT'CD7 p D^7 5>^ 
HUfflTp r Ililtif-i'gXmCtffilQ d ©^ft* 
*Tt&9!0T-&£„ C<0«fttt. 0 8 1:^ Lit* 1*16 
«TOS<ti*KWCttHi;T»-5. ffiU 0 1 5 

(c) \z&^T7u?7=.>>ff&%im<r>fmm.Q& oa» 

Jt«EW/JxS«r>c:i«, ^i^Jgfi»Ji«ffiic. awtcff 20 
«-fc*>"& (n-l) # @ (75 ff) ®^"n^75 >i^(C*3 

[0082] z.<nw.2%mmco^fr^m^. ssii*s6#j 

Tp r p£:/ny^5>^mi?itlm 

^ 2 2 0 WK16Sfl»<OlBa{kS:0-2>^t^oIfiET»5. 30 
[0 0 8 3] C. g§3HJ60iJ (Wt^C3) :01 
6«. ^3*Jg^JC0#-^'r>h'7'r/\*lHlK4 1 0 b£ 
*f @KiaT$>-5o CCD*— 7-f > H7</U 1 0 brt 
CD^-:5Mi^£fife0S§4 2 0 (±, 0 6 I'^Litm 1 *S6 
0iJi:|Bli;T*S.'575>\ ttJjO«i£|51& 4 3 0 b <Dmm*f& 1 

3 0bll X-fyf>yh7>yX^4 3iIS)h7> 
^X*4 4£cDiS^J&^£2&Wl,T*;9. ^n^BI 
WC^JUKlfeBSiStlT^S. 2-3CDKS)h7>> J X^4 
4©#iJ»«*/3 cCDttte. «?L«1 : 2 KttJfeStl*. 40 
*fc, M*P«Sit*')ffll<i^Dpfc2 FCD<f^£LT& 
J&inS. CC0#JD*l*StleIgg4 3 0 b*ffl^it»-&J- 

•5 4 ~D<Dmo ~ 3 Kf£; Ufc 4 oco u^c^con-rnAWctt 

[0 0 8 4] 01711 S5 3 3IS6#JC9ttJjp«fft[Hlgg4 3 
0 b*fiJfflLfc«-&CO^Dy5S>^«8P B 1Tp rCDSjfe 

DiS<^fl 1 CDl^;H p 2 fr<=>. J:0{g;^^2COU^;U 
!Pll:MLTi>5. cwjgjH, SB l *66#J-1>Sfl 2 H 50 
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SoJflgtt^&S,, CC0«S|*^t>a#PT^-5<totC, #JJ0 
"r-f&XmCDmjjmm lout £3©Pg«±tc 
[0 0 8 5] 0 1 6CD^})Pmi«lHlK4 3 0 b 

£ t®<Dlr\zttTZ>-7n?7S.>l/nmm£\zfoCTVtfe 

[0 0 8 6] £<8«fc3fc*«<Dttft!«SMBl p« 

*iJfflbfcWftl«at0K4 3 0 bll, ^2*iS0IJ(Cfejgffl 

[0 0 8 7] D. #HO«aE**iJfflLfc*»«| : muMffi 

[0 0 8 8] Dl : ttfcP«sft0i&tt. 5-f > F 
A* 4 1 0©«f>l::««--5&Stt*K. x-^«IXmfca^ 

fc. &f-^«Xm»: lt?co<tDpm^lHl8S^ISttS« 

[0 0 8 9] D2 : Sfc. #*0««E@B5*Kttf 5* 
-^ffi^£fiK0SS4 2 0t;«toTyn^7S>ySSi£« 

i mi o u#&fii^ya^7 s >trmm<t>iBm\z 

m 0 81 A. -& J: -5 \z L T t> J: ^. 

[0090] Et±o&ao**«^»*»«*^t>a/»-e 
SSi^C- ttftHt«E*fiJffl-r*l*K:tt. -IRK. 7"n 

[0 0 9 1] E. SB43IJ60iJ (yjft-i?) :018 

^D7^iT*5. ^o**8IB. 0 3KS?L*:jfll 
^JSfisjco^^HcDS-x-^iaXm (m= 1 ~M) C. 

yj^r— ^0&6 o o^-e-ft-en^ttfc&cDT'ifco, 

*5. *-7-f>K7-fA4 1 OtLTH ^JP««EIhI8S 
4 3 0 (06) SrWLTV^it-^CDSr^Jffl-r-SC.tfcoJ 

[0 0 9 2] g-^-^^XmlC^. *^ThU^XSP2 

o o t^-^asiF^-r a*4 o o tcorBicoiagic. yu^- 
v-^EigS6 o oA^n-ftiatstiTi/^. yjft 
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pi:, X-f7f>yh7>yX^6 1 0 tnmMm^X 

96 1 Otin^A->^JI/SFET-eafeO. iE-CDV-Xrt< 

-^7.^6 1 O^y-Mlte. 3>hU-7lOO (E 
2) ^^U^-v'SiWfi^P r etfXMlZAtlZn 

gg2 1 OdfitlSfiVd d (04) K$:5£$n£. 
fib, yU^V-^tlEEVpS:ffijt{-^-C€r^J;5^ 

[0 0 9 3] T/'J^V-vlHj&e 0 0te> yp^75> 

-e&s. fta-rntf, ^'u^r-v'iHiKe o o«. x- 
wtLTmrnirz. -7°U5Pv-viE]g&6 o o«. 

x-^*gXm<DmffiS£ffi5£c0teKU-fe 

ifc5I^T**-5o 20 
[0 0 9 4] il9tt, ^4^M0SJ{'*3tt^.^n^7S 

tt. t 1 3~t 1 5lc*5^-5)^ny5'5>4'*CD*fT 
<75h5(C, WF B Tt 1 l~t 1 2Ht5^Tyj^^-vfflffll 
{g^P r e#Hl/^<h&0, T'lJ^^-v'InlgSe 0 0 
tcJ;5^«*fc«*S:« C/'J^-v-v) #fTto*i-5. ^ 
^yiJ^-^-vtCctoT. ^-^^Xmc7)*^»Qcl 
^'Jft-ytEVp (018) lCfo;i;fcRlf^<D<a 
&H-f*i(i\ T-i'SXmAiT'Uff-y 

t 1 3~ 1 1 st^d^s >y^**ff snst, -7*0 

5 >y , «ft1T p r t*IC0Uf t 1 4 (Cto^T. x-^ 
IgXnCD-e^fiQd^mMro-T'py^S >^«gfttt I m 

[0 0 9 5] il9 (d) CD-&5fcg§H;t, yjx-V-iy 
«tffi I mfC^-r^^aQdm^fiJMLTU^^o 

vxie b i/^na^yp y 7 s y y-$ z> c $ 

[0 0 9 6] ^CD^olt. **Ml«CiS«r»T»4. 7'Jx 
<h'C«fcD. H^IhISS 2 1 0»C#lxTiEL^«3fcttil*K: 

z>z\ 

[0 0 9 7] f-^H^-f/UOOiiSf-^I 



0 9i:*^nTi^<t^l;, 7"ny7= y9%WL®.\ m 
74t/h$i/^«i:5'-3'«<Dmi5?fSQd^<, -£cD«)EV 
dfcTC^^. Z\C0m-&\Zit. y*U^-r—>*«EEVp|.£. 

[0 0 9 8] f-^iF7-f A* 4 0 0tfT-?& 

0 14C^$ftti/»5±5lC 7ny"7S >^^5Sft I 
mrt*/h£t>'i:£:x-^4ScDfiffi»Qd fc^&<. ^<D^ 
EVdfe'l^K £ (Ctt. 7 P, J5 L -V-v ! SffV p 

[0099] jwfrwttt. 7"'jft-yiEVpa, « 

3H ' r t§ 3 T 4 « Ett K 5 s - 9 M * 7 U x v - ->* T* * -5 
l». Z.Z.X. r-tm?S:t»*fcft^5fi3t»HOifi«0» 

naj ttt, w^.*^pgaa«H^o~2 5 5o«^»rtt, 

C^tnd 7o^75yy'tSiImj5t/JvS^I; 
t>. +ttmm\z-7aif7 2. ysfttft octtf»im-?$> 

[0 10 0] y»J^v-^S:ff o^S*^flJ»fH, ±fcB 

ftJt-T* *rfJET?**. 7'D^7 5>fC0 

ite^l:fcl^mSa©r-^8Xm©«|flQd 0 

(Ei9) a*. 0fMcoyp^7$>y«flSEi m (c*f't;-r 

S«ffi»QdmK:+#*Cifii/>«£-»::«, -fCf-^SX 
mCMt _ *:7°Uxr-S*£fTtote<Tfc«fc , />. 

^7 s ysfnm®. i mAiisgiiJ; o fc^tw^cayu 

a. t'd^s >y«a«tt 1 m*^€rn«a-fc«. x- 
^«ixin<ojte**fctttt«**+«- , =*<ffton*©i?. 
y j v - * f f to & < t t> + » n a w m cd y p y 5 

[0 10 1] fc*S, Sx-^^ft'Cyj^^-vSTfT 5 

fttVMCft « £ ir> 3 fHA* * * . 
[0 10 2] &to. 73 7— **&JBtt. RGBCD3fe# 
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^^-isns. v p *ast»cia:«T?** ±5 \zm&*mf& 

©5 s - ^ ft ii G ffl Of- * m t \Z W L TiE-tl^tljg L 
fc7U^-^«J3EVp£&^1fe&,fc'5lC > 3^©^ 

U5r- 9 m <c 3 ommiBi&fimm a nx ^ * 

[0 10 3] F. yu?t-yi"f5>^l:iT5» 
WWITpc ( r^iJ^v-yWIWTpcj <tn?.$0 

am i hft^v i #*>£ft*Hrao*j»i©«8- 

ft-^WITp cC5«^JriJHT. &f£*-Wt£y^2 
3 0 (04) ££«i:fckUfc*t-5fc(6a>2 0<Z>X'f y 
f >yh7>yX^2 1 1, 2 12^>«Iife5© 20 
T. C0ffi^f+t^y^ 2 3 0 $rf-^^Xm<h|Hl^ft' 

XmO^m^aCdlClt-^T^^f^-vA'^^ 2 3 0 
[0104] fib, 0 1 9C0±5tr, mmo^ns/yS. 

-5. 30 

[0 10 5] &*3. 02OtC*5UT. ^Uft-yffl&l 
T p c ;W7-f £ * X T'n y 5 5 > ^«0ft I mtt 0 \Z&. 

tznx^z. z.<ommt. ^uft-^Tpci;y 

f t— «6 0 Ott>«tn*©T. JSHfc)tt«**«l* 
LT^5*et*5. fib. ^tlCiSl^Ri© 

«llKi««ls«-r**aaE«)«^K:tt. ^Ufv-yjlBT 

p crtlCT/D^S >y«oit I mSrsS-r^-SI'LT^J; 
[0 10 6] 02 lfi. -/UfV-yiSraoi©^ 40 

pc#. si©y— m**v \w*>t.t£-oTz.mzm%i 

— 9 m x m <t m m \z zf u =f- x - v-r * z. t a* *imx & 
•a. z\<Dm\zis^T*>, T'u^v-^airaTp c*^t 

t^ST^ny? 5 >^S« I m£0 KG^C 
[0 10 7] £*±©ltt^7l^S«T£*J:'5l- 

fi\<Dm\zm.^nx : h^< mi^nm) . so 
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*<$tsmTittzm.nz_i£nx%fk^ (020, 02100*1 

it. v-*-hffl^V l*«*>tt!8»C*0. f-^i^Xmi: 
«^+t/V>?2 3 0tSW5X<7f>fh7> 
->*X^ (fiHJA«04W2 11, 2 12) 

mmz&^x-giy-?* z. l<,*. r^tnn # 

Jl*t/ty^ 2 3 0 (SffWietS) 

aoi^erns ^i^Tts. 

[0 10 8] G. r-^@8S<OBEIllcB8-rs^Jg 
#J : 02 2SH102 5tt. 7'J ^^-^'(aIgS6 OOffl 
BeBwa*ro^^J*^LT^S. 0 2 2 OT«SJT«, ^ 
^vhU^XgP2 0 0 b[*)lCft&<£>:/'J3 1 Y-> J lE]8§6 

o o^sttenr^-s. cicotftsKfi. 03 {c^l^mi 1 
*»««>^vhij^x»2 o otcyj^-v-^iu&e 

0 0 $JiiJ)PLfc«lB£Tag.-5. 02 3cO€»JT*ti, x-**S 
K^-f/f 4 0 0 c rtfClSS!cCDyj5 1 + -v f lHlK6 0 0A< 
ISltetlT S2 4©|»Jfc, ^*VhUi7X3K2 0 

o d^tc^&oyuf v-i?®&6 o o*t»ttsnfct> 

COT*^.. 02 4CDfltfi£te. 0 1O«r^LfcSI2 

*i«C«*vhiJj?X»2 0 0 ai:y>J9"V-S?ElK 
6 0 0 SrjitoLfc«fi£T*S. 0 2 5 O^JTtt. f-^ 
H F7-fA*4 0 0 ertl-^&W/'J^f-f-^S&e 0 0 
^H-entUS. 02 2-0 2 5CD@K<75»jf^tt, ± 

[0 10 9] 02 2^02 4<nm<D£o\Z. ^Uft~ 
VIHIK6 0 Orti^V h U ^XSB2 0 OfttCifcttetlT 
yU^ + -i?0IS6 0 0 t>H*HI»t|3I 
«|CDTFTTfllRE$n^. — 02 3^02 5 <73fi»J<7D 
«fc^f;. ^'Jft-: xE18§6 0 0*^^-7 h'J^XSK 2 

1hI?§6 0 0 MJ V-XSB2 0 0 Sr^t;S^/^;P 

h U v**S5 2 0 0 tttSUeco I CrttC-7*U^A'-> J 

ihI8§6 o o ^^eK-r-s^ifcBifii-es-s. 

[0 1 1 0] 02 6tt, 7"'J?t-y@K6 0 0*«A 

02 3(0#|^tCt5ttStgS:W^--7'f > KM A*4 1 0 
£.mk<D-7*)?-*-i?mi&6 0 OOf^^OfC, 1^(D* 
-7<>F7-fK4 10i, 1 ^CD-T'U^A'-vlHlKe 
OOi. y7hl/yX^7 0 0 t, A'KW^tlt^S. 

ifc, ^^vhu^xgl52 o o f oy&T—fmzit* x 

-f7f>y'H7>yX^2 5 0»tbtlTI/i5. yW 
7f>^h7>yX^2 5 OO-yjO^S^li&f-^SS 

xm^tt^^nx^o. a^roflms*--?-* >hm 

A*4 1 0(Dffi^fg^4 1 lC*Il:8Mil!*nT^*. 
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zL<Dtiijjmnm4 1 uc«. fu^^-vrntse o oiz 

[0 111] :ffl$i8tT(J> H5HlsJ&2 1 o*«j6UB 
^KSfcrSftS. Tfcfc>£. y-HH7-f/t3 0 0Tl 
^Sntlo©y-h»Yni:. i'7M/yX3'7 0 0 

1 -3tf>Hsfi[5|&2 1 0m*-AUlHl©7ny7 5>!/Tl 10 

Mm?>mmm&2 1 01:0^11^18*^0^75 

>y^T^tl. ^<Z)if&7f£. *<7> (n+1) Sioy- 
h^±coMf@coiii^i5]?g2 1 0 1 o-r-^oi^s > 

wci^-rn 1 fttt<Dmmm&mmmz 

fC ^ L <h WcC o T 3 . 

to 1 1 2] 02 6<D^^^B«J;otr. ^«g*t!iii# 
02S2 1 OCD^P^'^S >^£ff 5>J»^-fCfc. ±a>L7c 20 

Jft|aI?S2 1 0HiELuyD^7 5>^*fT3Ci:^oItg 

E L 5|?7 2 2 0 <73&lfcifiW<Z>iaSjgft;£05 d t^T'i* 

[0 113] 02 6 WgEgdiJl^Tfc. 7'J ^-\— vMH 
»600tt. *g&0D^-^*gXm (m=l~M) 

**60^^0»J£*3lbT^-5. fib, 02 6CD7"U5F- 30 

*RTtttt<. l*r^fe«SfctttMtT?€r* 

- * & \z m? z 5tm * ft * m m \z mmx- # * «^ 

KISS-**. l#ro*fc**S^tt;tt«*liD»nf**« 
[0 1 14] ^t*3, 02 6-Ctt. tiMkn-Juif 1 ?^ > 

02 6«)f-7'f>F7'f/UlOli, 06 IC^L-fcS 
BI**tUTH4CT. -€-C0#JPSMia8S4 3 0 
^TftDD««I p*«4St5^t^*4. fib. y 

vr\-iSktttanm<»ffiJj&mm\zmmT'g2>&?iz 

[0 115] H. m^«3§^<7)jgffl#J : *Tt«ELi}?T-£ 50 
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(Dn^mmizmmtz z. t^x-^*. 

[0 116] B2 7li, t/HJUfflA-Vt JL-n>tf 

-^ 1 0 0 011 +-4?- h* 1 0 2 0 &ffiiLfz*#& 1 
040i, fiELif M 0 6 0 

[0 117] @2 8tl «tii«^i-C*5. icD 
&#m§£2 0 0 011 «&<73j*fe#*>2 0 2 0i. § 
f§P2 0 4 0£, illSP 2 0 6 0 tiEL^ffl 
^tz&^n*)l2 0 8 0 £flt*.-0>S. 

[0 1 18] 12 911 =rA ^^;UX^;U*^^3 0 0 

ft<Dftmz£^Tyj )UA&&yfr?2><Z>\Z#L. 
^XfM^73 0 0 0il i?MMCCD 
(Charge Coupled Device)^cajf {fcjf?7-<£>ftm^i$IKi: 

;WfM^7 3 0 0 0CO^-X3 0 2 0CO#®{C«, 
W«ELff5ffl^fc^A^l/3 0 4 OjWKtJ-enT 
45 0. CCDtJ:*»«ie#K:l£cJt>T****fTtetl 
-5. Z.<Dtcib. SS/t^3 0 4 0ll ft^te^S^-T 
^iLT«|g-r^. ir-X3 0 2 0©I 

^£^A,/£^7fc:i=.-;/ h 3 0 6 0 *«^tt ^nTU5. 

[0 1 19] Z.Z.T, «^^^^/1^;i/3 0 4 OtC* 
*Snfc*f*#S*Bl/T. yt-^#^>3 08 0 

swT-rst, top$xaf;*3frt*ccD©»ike^. 

EISSS«3 1 0 0CD*^E UtCteiH • 

dtf^-f ^^Jl/X^-;i/^/7 3 0 0 0 iZ$>^Tlt. >T— 

X3 0 2 0©«HK. f^m^m^SS^ 3 1 2 0<h. 

T-^Ifffl©AHIA*f3 1 4 o <h*^tte»nTu 
-5. fLT. 0(C^£tt£J;5l;:. fi#wt'x^-ft^ai 
#S8^ 3 1 2 OtCti. fl/t ,; Er^4 3 0 0*i, Sfe. 
atfO^-^HWfliOAfflflSrFS 1 4 0fctt/t-7* 

jP3>tr^-^4 4 o OA*. -g-n-e'n^s^jSCTftia 

^n^. Sec F??5£<Oj*fPfCJ:oT. liI8§S«3 1 0 

oo^», n-vt;^>ta-^4 4 0 0i;(ti^$n 

[0 12 0] ^cts. *^«|ggtUT«. 02 7W/1-V 
7-^3>hfi-^^>, 02 8O«tm 02 9»r-f 
zSPJlX^Jlst) *7<Dm\Zt>. ba-7 7-f> 

ys^ ; E^5'iaS^!cDt*7 :? 7l-7"-7 p Ur3-^ *-7-h* 

P-tr-ytr. r 7-^X^->'3> > T^L't'm^. POSS 
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[0121] I . *:<nm<Dg.mM : 

i i : ±.mvtc&m<Dnffim j $>&mm-?\z. t^tch 

7>y7?!i5FETTisE3nTU5t)©tl,TUft 

z^mcommoTs -r ^ > x" sn^T-Bina*. s d t 

mb^y^T,^ (TFT) tCDDX.T. y'jH/^-X© h 

7>zJx5"bmm^mT'&z>. io 

[0 12 2] 12: ±jd!Lfe&aw*iS«»J^^^^JT 
ii, «*ThU^Xgg2 0 O^'lfflWH^IalKThU^ 
X^r^TT^^COiLT^fc^, ^ V h "J ^ XSB 2 0 0 

Xg£2 0 0 5:iST5SSWi^l3E^L, 

i m«oB*i5igsv mj^x £-E-n-e*ig£tt£«fc e> k it 

*>&^„ i;*:. 1 ^©^-7 h U ?Xg&2 0 OrtlCRG 

tern®-? mj^x) #vhui?x 

[0 12 3] 13: ±&LfeSflW3lJ!ig#J^^#JTffl 

mm®mzttvx\t. $£xmr$Te \ <n^m\z^u^v 
5.y^m^nxwit(Dmmfim^t\. ^nm. tg£ 30 

fflLfcSSJ'KiLTt), nmmm^yj^y-'jizi:^ 
7—#mcDi]um$ : ftoz.t\z&-?T, mmieimiziEL^ 

v ? 5 > imp^sai Ltti e l <nmmmw<D& 

[0124] i4: ±.mL fz&mvumm^&MWv 

\zm?zm&®.w^rztf. *%w\*. m.EE-/aif^s.> 
pm<nmmm&&ii?z2k^ : £wizt)mm*imT*&z>. 40 
tE^n^7 5 >ifm<nwm\Bi'&\ztti,T\z. "T-vm 

^-?mcr>ttn&fztett:n<?)imm&i : to z. tanrss. 

[0 12 5] fib. tiyny 7 5 >yM<DB*IMlK<& 

\z&*tmT$*&-?z>*im'&w$>z>« fot> iiyn 

^7 5>^MWH5HiaK*fflt,>Ac^^^KtC*%^*jS 50 
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fflbfct^KW:, 7-?m<DjLn3ifz\mn<Dijam\z£. 
[0 12 6] 15: ±&vtz&m<D'£Mm j $>£Mtmz& 

UTIi, tiEL$^2 2 0©5gfttf)|5gS8£S8!gT£.2> 
(2flt^) ^fT^S^B^fcjgffl-r-Sdi: 
^Tftm E L 3H^*K«|-r £ (' Sffl *Jf£T $> 

z?^h>) vxmwi&zm^ztkKmmzttVTte, 

gWT<£>£. tS*>lZ. ^s^fi, H*0?S*VhU^X 

[0127] i6: ±mvrzmmm^mmrit, mm 
ELm=?$:m^fzm™&me>&i&®.wi'fzrf> 
«. mmELmT&n<n%ytm?£m^tz3k*kmm^m 

f&xnmmm&^imteifcnmmnftftm? (led^ 
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